Cloning and characterization of mannose-binding lectin from lamprey (Agnathans).
The recognition of pathogens is mediated by a set of pattern recognition molecules that recognize conserved pathogen-associated molecular patterns shared by broad classes of microorganisms. Mannose-binding lectin (MBL) is one of the pattern recognition molecules and activates complement in association with MBL-associated serine protease (MASP) via the lectin pathway. Recently, an MBL-like lectin was isolated from the plasma of a urochordate, the solitary ascidian. This ascidian lectin has a carbohydrate recognition domain, but the collagen-like domain was replaced by another sequence. To elucidate the origin of MBLs, the aim of this study is to determine the structure and function of the MBL homolog in lamprey, the most primitive vertebrate. Using an N-acetylglucosamine (GlcNAc)-agarose column, MBL-like lectin (p25) was isolated from lamprey serum and cDNA cloning was conducted. From the deduced amino acid sequence this lectin has a collagenous region and a typical carbohydrate recognition domain. This lectin also binds mannose, glucose, and GlcNAc, but not galactose, indicating that it is structurally and functionally similar to the mammalian MBLs. Furthermore, it associated with lamprey MASPs, and the MBL-MASP activated lamprey C3 in fluid-phase and on the surface of pathogens. In conjunction with the phylogenetic analysis, it seems likely that the lamprey MBL is an ortholog of the mammalian MBL. Because acquired immunity seems to have been established only from jawed vertebrates onward, the lectin complement pathway in lamprey, as one of the major contributors to innate immunity, plays a pivotal role in defending the body against microorganisms.